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(57) ABSTRACT

A specimen supplying tool in which structure 1s simple, and
a liquid specimen and air bubbles do not remain within a
through-bore for introduction of a specimen, 1s provided.
The specimen supplying tool includes a substrate 11 and a
through-bore 13 provided in the substrate 11. One opening
of the through-bore 13 i1s a specimen inflow port, and the
other opening of the through-bore 13 is a specimen outtlow
port. The specimen supplying tool further includes a pro-
jection portion 14 projecting from a part p of a marginal part
of the specimen outflow port. A liquid specimen 1s 1ntro-
duced from the specimen intlow port to the through-bore 13.
When the introduced liquid specimen 1s discharged from the
specimen outflow port, and supplied to a specimen analyz-
ing instrument, the liquid specimen 1s drawn to the projec-
tion portion 14, led by the projection portion 14, and
supplied to the specimen analyzing instrument.

4 Claims, 6 Drawing Sheets
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FIG. 5
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SPECIMEN SUPPLYING TOOL AND
SPECIMEN ANALYSING INSTRUMENT
USING THE SAME

TECHNICAL FIELD 5

The present invention relates to a specimen supplying tool
and a specimen analyzing instrument.

BACKGROUND ART 10

Conventionally, with respect to biochemical examina-
tions, clinical examinations, and the like, specimen analyz-
ing nstruments are used widely. In the specimen analyzing
instruments, a liquid specimen 1s supplied from a specimen 15
supplying portion. The schematic cross-section view in FIG.

13 (A) shows a specimen supplying portion of a conven-
tional specimen analyzing instrument. As shown 1n FIG. 13
(A), this specimen supplying portion includes a substrate 91
and a through-bore 93 provided in the substrate 91. One 20
opening of the through-bore 93 (upper opening 1n FIG. 13
(A)) 1s a specimen 1ntlow port, and the other opeming of the
through-bore 93 (lower opening in FIG. 13 (A)) 1s a speci-
men outflow port. In this specimen supplying portion, a
liguid specimen 20 1s mtroduced from the specimen mtlow 25
port to the through-bore 93. The itroduced liquid specimen

20 1s discharged from the specimen outflow port, and
supplied to a specimen developing layer 21 of the specimen
analyzing instrument. The specimen developing layer 1is
formed from porous component such as a {filter paper, and 30
the like and the liquid specimen develops 1n the specimen
developing layer, and contacts with a reagent that 1s arranged

at the downstream side. Further, the component of the liquid
specimen reacts with the reagent and a chromogenic reaction

or a color change occurs. The chromogenic reaction or the 35
color change 1s observed with visual contact, or 1s measured
with an optical device such as a spectrophotometer, and the
like.

A cross-section shape of the through-bore 93 of the
specimen supplying portion 1s a so called a hourglass-shape 40
in which the bore diameter decreases as going to the
direction of thickness from the specimen intlow port to the
middle of the direction of thickness of the substrate 91, and
the bore diameter increases as going to the direction of
thickness from the middle of the direction of thickness of the 45
substrate 91 to the specimen outflow port. In addition, a
cross-section shape of a through-bore of a specimen sup-
plying portion includes a bowl-shape (approximate hemi-
spherical shape), and the like. However, with respect to a
conventional specimen supplying portion, as shown in FIG. 50
13 (B), there 1s a case that a liquid film 1s generated on the
liquid specimen 20 within the through-bore 93, and some of
the liquid specimen 20 remains within the through-bore 93.
Further, when the liquid specimen 20 is mtroduced to the
through-bore 93 by using a pipette, and the like, as shown in 55
FIG. 14, there 1s a case that an air bubble 30 i1s generated
within the liquid specimen 20. In the conventional specimen
supplying portion, there 1s a case that there 1s no space for
the generated air bubble 30 in the liquid specimen 20 to
escape, and some of the liquid specimen 20 remains within 60
the through-bore 93 by the effect of this air bubble 30. In this
way, when some of the liquid specimen 20 remains within
the through-bore 93, 1t adversely aflfects analysis of the
liquid specimen 20.

On the other hand, a specimen analyzing instrument 65
provided with a means for removing generated air bubbles
in a liquid specimen, such as using a filter, and the like, 1s

2

proposed (ref. patent documents 1 and 2). However, to take
means such as using the filter, and the like for solving the
problem of remaining a liquid specimen makes the structure
ol a specimen analyzing instrument complicated, and as a
result, manufacturing becomes cumbersome and compli-

cated, and also expensive.
Patent document 1: JP 2002-196001 A
Patent document 2: JP 2002-202283 A

DISCLOSURE OF INVENTION

Hence, the present invention 1s intended to provide a
specimen supplying tool 1n which the structure 1s simple and
a liquid specimen and air bubbles do not remain within a
through-bore for mtroducing a specimen, and a specimen
analyzing instrument using the same.

In order to achieve the aforementioned object, the speci-
men supplying tool of the present invention 1s a specimen
supplying tool used for supplying a liquid specimen to a
specimen analyzing instrument,
the specimen supplying tool of the present invention
includes a substrate and a through-bore provided in the
substrate,
the through-bore includes a specimen intlow port and a
specimen outflow port,
the specimen inflow port 1s one opening of the through-bore,
the specimen outflow port 1s the other opening of the
through-bore,
the specimen supplying tool further includes a projection
portion projecting ifrom a marginal part of the specimen
outflow port toward the direction of movement of the
specimen, and
when the liquid specimen 1s introduced from the specimen
inflow port to the through-bore, and
the introduced liquid specimen 1s discharged from the speci-
men outflow port and supplied to the specimen analyzing
instrument, the liquid specimen 1s gravitated to the projec-
tion portion, led by the projection portion, and supplied to
the specimen analyzing instrument.

The specimen analyzing instrument of the present mven-
tion 1ncludes a specimen supplying portion and a specimen
analyzing portion. The specimen supplying portion 1s com-
posed of the specimen supplying tool of the present inven-
tion.

The specimen supplying tool of the present invention has
a projection portion projecting from a marginal part of the
specimen outtlow port toward the direction of movement of
the specimen. Therefore, with respect to the specimen sup-
plying tool of the present invention, a liquid specimen 1s
gravitated to the projection portion, led by the projection
portion, and supplied to a specimen analyzing instrument.
As a result, with respect to the specimen supplying tool of
the present mvention, a liquid specimen does not remain
within a through-bore for itroducing a specimen, and also
air bubbles do not remain therein. Furthermore, the structure
of the projection portion can be simple, and with the result
that manufacturing of a specimen supplying tool and a
specimen analyzing instrument 1s achieved with ease and at
low cost according to the present invention.

BRIEF DESCRIPTION OF DRAWINGS

FIG. 1 1s a cross-section view showing one example of a
specimen supplying tool of the present invention.

FIG. 2 1s a cross-section view showing another example
of a specimen supplying tool of the present invention.
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FIG. 3 shows examples of a projection portion of the
present mvention.

FI1G. 4 1s a cross-section view for explaining a mechanism
of supply of a specimen with respect to one example of a
specimen supplying tool of the present invention.

FIG. 35 1s a cross-section view for explaining a flow of air
bubbles with respect to one example of a specimen supply-
ing tool of the present invention.

FIG. 6 1s a perspective view showing yet another example
ol a specimen supplying tool of the present mnvention.

FIG. 7 1s a perspective view showing configuration of one
example of a specimen analyzing instrument of the present
invention.

FIG. 8 15 a cross-section view for explaining a flow of a
specimen with respect to one example of a specimen ana-
lyzing mstrument of the present invention.

FIG. 9 15 a cross-section view for explaining a flow of a
specimen with respect to another example of a specimen
analyzing instrument of the present mnvention.

FIG. 10 1s a perspective view showing a configuration of
yet another example of a specimen analyzing instrument of
the present mnvention.

FIG. 11 1s a cross-section view for explaining a flow of a
specimen with respect to vet another example of a specimen
analyzing instrument of the present invention.

FI1G. 12 15 a cross-section view for explaining a flow of a
specimen with respect to yet another example of a specimen
analyzing instrument of the present mnvention.

FIG. 13 15 a cross-section view showing one example of
a conventional specimen supplying portion.

FIG. 14 15 a cross-section view showing one example of
a conventional specimen supplying portion.

DESCRIPTION OF THE INVENTION

With respect to the present invention, “liquid specimen”
1s a tlowable specimen, for example, such as liquid, emul-
sion, suspension, and the like. The liquid specimen i1s not
particularly limited, and examples thereof include whole
blood, serum, plasma, saliva, urine, spinal fluid, and the like.
In addition, the liquid specimen may be a specimen in which
a solid object to be analyzed 1s dissolved or dispersed in
liquad such as butler, and the like.

With respect to the specimen supplying tool of the present
invention, the projection portion may project from a part of
a marginal part of the specimen outtlow port toward the
direction of movement of the specimen.

With respect to the specimen supplying tool of the present
invention, the projection portion may project from the whole
marginal part of the specimen outflow port toward the
direction of movement of the specimen, a circumierential
height at a marginal part on the side opposite to the specimen
outtlow port side of the projection portion 1s uneven, and
when the liquid specimen may be introduced from the
specimen intlow port to the through-bore, and
the introduced liquid specimen 1s discharged from the speci-
men outflow port, and supplied to the specimen analyzing
instrument, the liquid specimen may be drawn to the longest
part of the projection portion, may be led by the longest part
of the projection portion, and may be supplied to the
specimen analyzing instrument.

With respect to the specimen supplying tool of the present
invention, preferably, a specimen analyzing instrument 1s a
specimen analyzing instrument in which a liquid specimen
moves from upstream to downstream, the projection portion
1s formed on the upstream side of a marginal part of the
specimen outflow port, and the projection portion i1s not
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formed on the downstream side of a marginal part of the
specimen outtlow port. In this sort of form, retention of a

liquid specimen and air bubbles further can be prevented.

With respect to the specimen supplying tool of the present
invention, with consideration of ease of introduction of the
liquid specimen, a bore diameter of the specimen 1intlow port
1s preferably longer than a bore diameter of the specimen
outtlow port.

With respect to the specimen supplying tool of the present
invention, a bore diameter of the through-bore may decrease
in the direction of thickness from the specimen inflow port
to the middle of the thickness direction of the substrate, and
a bore diameter may increase in the thickness direction from
the middle of the direction of thickness of the substrate to the
specimen outflow port.

With respect to the specimen analyzing instrument of the
present invention, preferably,
the specimen analyzing instrument further includes a speci-
men developing layer,
the specimen supplying portion i1s formed on the upstream
side of the specimen developing layer,
the specimen analyzing portion 1s formed on the down-
stream side of the specimen developing layer, and
the liquid specimen discharged from the specimen outflow
port of the specimen supplying portion 1s supplied to the
specimen analyzing portion of the specimen developing
layer.

With respect to the specimen analyzing instrument of the
present invention, the specimen analyzing mstrument may
turther 1include a developing solvent supplying portion on
the specimen developing layer upstream side than the speci-
men supplying portion, and the liquid specimen may
develop 1n the specimen developing layer by the developing
solvent supplied from the developing solvent supplying
portion.

The specimen analyzing instrument of the present mnven-
tion may 1include an observation port for observing the
specimen analyzing portion from the outside.

Next, the specimen supplying tool of the present inven-
tion 1s described by examples. However, the present inven-
tion 1s not limited to the following examples.

Example 1

The cross-section view 1n FIG. 1 shows one example of
the specimen supplying tool of the present invention. As
shown 1n FIG. 1, this specimen supplying tool 10 includes
a substrate 11 and a through-bore 13 provided 1n the sub-
strate 11. One opening of the through-bore 13 (upper open-
ing i FIG. 1) 1s a specimen intlow port, and the other
opening of the through-bore 13 1s a specimen outtlow port.
This specimen supplying tool 10 further includes a projec-
tion portion 14 projecting from a part of a marginal part of
the specimen outtlow port (point p 1n FIG. 1) 1n the direction
of movement of a specimen.

A size of the substrate 11 1s not particularly limited, and
1s, for example, 1n the range of 5 to 200 mm 1n length, in the
range of 1 to 50 mm 1n width, and 1n the range o1 0.1 to 20
mm 1n thickness.

A matenial of the substrate 11 1s not particularly limited,
and examples thereol include polyethylene terephthalate
(PET), polystyrene, polyester, cellulose acetate, and the like.

A shape of the specimen inflow port 1s not particularly
limited as long as it does not adversely aflect the introduc-
tion of the liquid specimen. In addition, a shape of the
specimen outtlow port also 1s not particularly limited as long
as 1t does not adversely aflect the discharge of the liquid
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specimen. Examples of shapes of the specimen 1nflow port
and the specimen outflow port include circle, ellipse,
polygonal shape (for example, rectangle), and the like.

The bore diameter of the specimen inflow port and the
bore diameter of the specimen outtlow port are, for example,
in the range of 0.5 to 500 mm, preferably 1n the range o1 1.0
to 200 mm, and more preferably in the range of 1.5 to 20
mm. As described above, the bore diameter of the specimen
inflow port 1s preferably longer than the bore diameter of the
specimen outflow port. When shapes of the specimen inflow
port and the specimen outflow port are circular, a shape of
the through-bore may be a bowl-shape shown i FIG. 1
(approximate hemispherical shape), or may be a funnel
shape, for example.

As described above, the bore diameter of the through-bore
may decrease 1n the direction of thickness from the speci-
men 1mnflow port to the middle of the direction of thickness
of the substrate, and the bore diameter may increase 1n the
direction of thickness from the middle of the direction of the
substrate to the specimen outflow port. In this case, when
shapes of the specimen iflow port and the specimen outtlow
port are circular, the through-bore 1s an hourglass-shape
shown 1 FIG. 2 (A). Further, as shown 1n FIG. 2 (B), with
respect to the through-bore 13, the bore diameter of the
specimen inflow port and the bore diameter of the specimen
outtlow port may be the same. In addition, in FIGS. 2 (A)
and (B), identical parts to those shown i FIG. 1 are
indicated with 1dentical numerals and symbols.

As described above, the projection portion 14 1s project-
ing from a part of the specimen outtlow port in the direction
of the movement of the specimen. FIGS. 3 (A), (B), and (C)
show examples of the shapes of the projection portion. The
projection portion shown in FIG. 3 (A) 1s a rectangular
parallelepiped shape extending horizontally. When this pro-
jection portion 1s used 1n the specimen supplying tool 10
shown in FIG. 1, the point p' shown 1n FIG. 3 (A) contacts
with the point p shown 1n FIG. 1 (a part of a marginal part
of the specimen outtlow port). The projection portion shown
in FIG. 3 (B) 1s a rectangular parallelepiped shape extending
vertically. When this projection portion 1s used i the
specimen supplying tool 10 shown i FIG. 1, the point p'
shown 1n FIG. 3 (B) contacts with the point p shown in FIG.
1 (a part of a marginal part of the specimen outflow port).
When a shape of the specimen outtlow port 1s, for example,
circle, the projection portion may be, for example, a hali-
cylindrical shape such as shown 1 FIG. 3 (C). The projec-
tion portion shown 1 FIG. 3 (C) contacts with a part (half)
ol a marginal part of the specimen outtlow port at the arc p'.
Shapes of the projection portion are not limited to these
examples. The projection portion may be any shape as long
as 1t projects from a part of the specimen outflow port. The
liguud specimen introduced to the through-bore 1s, for
example, drawn to the projection portion and led by the
projection portion by surface tension, gravity, and the like,
and supplied to the specimen analyzing instrument.

The projection portion may project from the whole mar-
ginal part of the specimen outflow port toward the direction
of movement of the specimen. In this case, circumierential
height at a marginal part on the side opposite to the specimen
outflow port side of the projection portion i1s uneven. FIG. 3
(D) shows one example of a shape of the projection portion
in this case. This example 1s one example 1n a case where a
shape of the specimen outflow port 1s circular. The shape of
the projection portion shown i FIG. 3 (D) 1s a shape in
which a circular cylinder 1s cut at an angle, and a circum-
terential height at a marginal part on the side opposite (lower
side 1 FIG. 3 (D)) to the specimen outtlow port side (the
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upper side 1 FIG. 3 (D)) 1s uneven. The projection portion
shown 1 FIG. 3 (D) contacts with the whole specimen
outflow port at the circle p'. A shape of the projection portion
in this case also 1s not limited to this example, and may be
any shape as long as a circumierential height at a marginal
part on the side opposite to the specimen outtlow port side
1s uneven. In this case, the liquid specimen introduced to the
through-bore 1s drawn to the longest part of the projection
portion (lower right part of the projection portion shown in
FIG. 3 (D)), led by the longest part of the projection portion,
and supplied to the specimen analyzing instrument.

A size of the projection portion can be decided suitably
according to the bore diameter of the specimen outflow port,
and the like, and 1s not particularly limited. The maximum
length of the projection portion (length from a marginal part
of the specimen outflow port to the farthest portion on the
lower side) 1s, for example, 1n the range of 0.1 to 20 mm,
preferably in the range of 0.5 to 10 mm, more preferably in
the range of 1 to 5 mm.

Next, with reference to FIG. 4, with respect to the
specimen supplying tool of the present invention, a mecha-
nism of liquid specimen supply 1s described, taking the case
using the specimen supplying tool 10 shown in FIG. 1 for an
example.

First, as shown 1 FIG. 4 (A), a ligumid specimen 20 1s
introduced from the specimen inflow port to the through-
bore 13. The introduced liquid specimen 20 1s, as shown 1n
FIG. 4 (B), gravitated to the projection portion 14, led by the
projection portion 14, and supplied to a specimen develop-
ing layer 21 of the specimen analyzing instrument. There-
fore, with respect to the specimen supplying tool 10, the
liquid specimen 20 does not remain within the through-bore
13, and air bubbles also do not remain therein. Further, the
structure of the projection portion 14 1s simple, and manu-
facturing of the specimen supplying tool 10 1s achieved with
case and at low cost. The liquid specimen 20 supplied to the
specimen developing layer 21, as shown by the arrow a 1n
FIG. 4 (B), moves (develops) from upstream to downstream
in the specimen developing layer 21. In addition, with
respect to the specimen supplying tool of the present inven-
tion, “include a projection portion projecting from a part of
a marginal part of the specimen outflow port toward the
direction of movement of the specimen” means, for
example, as shown 1 FIGS. 4 (A) and (B), that when the
liquid specimen 20 1s supplied to the specimen developing
layer 21, the projection portion 14 1s projecting from a part
of a marginal part of the specimen outflow port (point p 1n
FIG. 4) toward the specimen developing layer 21 side. The
case of including a projection portion projecting from the
whole marginal part of the specimen outtlow port toward the
direction of movement of the specimen which 1s not shown,
1s as well.

The projection portion 14 1s preferred to be formed on the
upstream side of a marginal part of the specimen outflow
port, and 1s not formed on the downstream side of a marginal
part of the specimen outflow port. This reason 1s described
with reference to FIG. 5. In addition, 1n FIG. 5, identical
parts to those shown 1n FIG. 4 are indicated with 1dentical
numerals and symbols.

When the liquid specimen 20 1s introduced to the through-
bore 13 by using a pipette, and the like, as shown 1n FIG. 5
(A), there 1s a case 1n which air bubble 30 1s generated 1n the
liquid specimen 20. In this example, because the projection
portion 14 1s not formed on the downstream side of a
marginal part of the specimen outtlow port (left side 1n FIG.
5), even 1f air bubble 30 1s generated in the liquid specimen
20, as shown by the arrow b, the air bubble 30 escapes to the
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space ol the downstream side (left side in FIG. 5). As a
result, with respect to the specimen supplying tool 10, as
shown 1n FIG. 5§ (B), the liquid specimen 20 more preferably
can be supplied to the specimen developing layer 21.

With respect to the specimen supplying tool of the present
invention, the substrate further may include a sidewall. FIG.
6 shows an example of a specimen supplying tool of the
present mvention having the sidewalls. In FIG. 6, 1dentical
parts to those shown 1n FIG. 1 are indicated with 1dentical
numerals and symbols. FIG. 6 (A) 1s an overhead view of the
specimen supplying tool 10, and FIG. 6 (B) 1s a view looked
from underneath of the specimen supplying tool 10. As
shown 1n FIG. 6, with respect to this specimen supplying
tool 10, the substrate 11 further includes sidewalls 12 on
cach of the right and left end. Further, with respect to the
specimen supplying tool 10, a projection portion 14 shaped
as shown 1 FIG. 3 (A) 1s projecting from a part of a
marginal part of the specimen outtlow port. The length of the
sidewalls 12 may be the same length as the substrate 11. The
width of the sidewalls 12 1s not particularly limited, and 1s,
for example, 1 the range of 1 to 50 mm, preferably 1n the
range of 5 to 40 mm, and more preferably in the range of 5
to 15 mm. The height of the sidewalls 12 (the downward
height from the substrate 11) 1s not particularly limited as
long as it 1s higher (longer) than the maximum length of the
projection portion 14, for example, and 1s, for example, 1n
the range of 0.1 to 20 mm, preferably in the range of 0.5 to
10 mm, and more preferably 1n the range of 2 to 8 mm.

FIG. 7 shows one example of a specimen analyzing
instrument using the specimen supplying tool of the present
ivention. In FIG. 7, identical parts to those shown 1n FIG.
1 are indicated with identical numerals and symbols. FIG. 7
(A) 1s a perspective view of the specimen analyzing instru-
ment 50, and FIG. 7 (B) 1s an exploded view thereof. As
shown 1n FIG. 7, this specimen analyzing instrument 50 has
a cover member 10, a specimen developing layer 21, and a
basal plate 41 as major configuration members. The cover
member 10 includes the substrate 11, a through-bore 13
formed on the substrate 11, and the specimen supplying tool
of the present invention. The cover member 10 has sidewalls
12 on all sides. The cover member 10 has an observation
port 16 for observing a specimen analyzing portion of the
specimen developing layer 21 from outside. With respect to
the specimen analyzing nstrument 50 of this example, the
specimen supplying tool of the present invention 1s 1ncor-
porated 1n the cover member 10 by casting. However, the
present nvention 1s not particularly limited to this. The
specimen supplying tool of the present invention may be a
separated independent member used as one part of the
specimen analyzing instrument.

A size ol the observation port 16 1s not particularly
limited, and 1s, for example, in the range of 2 to 100 mm 1n
length, and 1s 1n the range of 2 to 50 mm in width.

A material forming the specimen developing layer 21 1s
not particularly limited as long as 1t supports capillary
action, and for example, a cellulose membrane; a cellulose
derivative membrane such as cellulose acetate, nitrocellu-
lose, and the like; a porous film such as a glass filter, a filter
paper, and the like, can be used. A size of the specimen
developing layer 21 1s not particularly limited, and for
example, the length 1s 1n the range o1 4.5 to 190 mm (in the
range of 5 to 95% of the length of the substrate 11), the width
1s 1n the range of 0.95 to 47.5 mm (in the range of 5 to 95%
of the width of the substrate 11), and the thickness is in the
range of 0.025 to 0.25 mm.

A maternial of a basal plate 41 1s not particularly limited,
and examples thereof include a material 1s that the same as
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a material of the substrate 11. The length and width of the
basal plate 41 are also same as the length and width of the
substrate 11. The thickness of the basal plate 41 1s not
particularly limited, and 1s, for example, in the range of
0.005 to 0.5 mm.

Lamination of the specimen developing layer 21 over the
basal plate 41 can be conducted by a common procedure,
and for example, the specimen developing layer 21 simply
1s fixed on the basal plate 41 by using a double-sided tape or
an adhesive agent.

An 1nstallation method of the cover member 10 over the
basal plate 41 and the specimen developing layer 21 1s not
particularly limited. For example, when the cover member
10 has a projection portion for fixing and the basal plate 41
has an insertion port for the projection portion formed at a
position corresponding to the projection portion, the cover
member 10 can be fixed on the basal plate 41 and the
specimen developing layer 21 by the projection portion and
the insertion port. More than one projection portion and
insertion port preferably are formed for fixing the cover
member for certain.

Next, analysis of a liquid specimen using this specimen
analyzing mstrument 50 1s explained with reference to FIG.
8. In addition, 1n FIG. 8, the cover member 10 1s omitted as
a matter of convenience.

First, a liquid specimen 1s introduced to the through-bore
formed on the cover member. The mtroduced liquid speci-
men 1s supplied to a specimen supplying portion 13' in the
specimen developing layer 21. In addition, the specimen
supplying portion 13' 1s located under the through-bore
formed on the cover member.

The liquid specimen supplied to the specimen supplying
portion 13', as shown by the arrow ¢ 1, develops to the
downstream side of the specimen developing layer 21 (left
side 1n FIG. 8), and reaches to a specimen analyzing portion
16' of the specimen developing layer 21. The specimen
analyzing portion 16' is located under the observation port
tformed on the cover member. The liquid specimen supplied
to the specimen supplying portion 13', as shown by the
arrow ¢ 2, further may develop opposite to the side of the
specimen analyzing portion 16' side of the specimen devel-
oping layer 21 (right side in FIG. 8). However, when the
specimen supplying portion 13' side i1s the upstream side,
and the specimen analyzing portion 16' side 1s the down-
stream side, preferably the liquid specimen 1s led to the
downstream side (the specimen analyzing portion 16' side)
by forming the projection portion on the upstream side of a
marginal part of the specimen outflow port, and not forming
on the downstream side of a marginal part of the specimen
outflow port.

A reagent 1s arranged in the specimen analyzing portion
16'. The reagent reacts with a target component to be
analyzed 1n the liquid specimen and a chromogenic reaction
or a color change occurs. Analysis of the liquid specimen
can be conducted by observing the chromogenic reaction or
the color change with visual contact, or by measuring the
same with an optical device such as a spectrophotometer,
and the like, from the observation port formed on the cover
member.

On the downstream side of the specimen developing layer
21 (end of left side 1 FIG. 8), as shown 1n FIG. 9, a waste
liquid absorbing pad 61 may be arranged. The waste liquid
absorbing pad 61 1s for collecting the waste liquid that went
through the Specnmen analyzmg portion 16', while assisting
the capillary action 1n the specimen developing layer 21. As
the waste liquid absorbing pad 61, for example, a filter
paper, and the like can be used. In addition, the waste liquid
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absorbing pad 61 i1s an arbitrary component and 1s not
necessary to be formed, but forming the pad 1s preferred.

The waste liqud absorbing pad 61 can be formed by
fixing one end of the waste liquud absorbing pad 61 (end of
left side 1 FIG. 9) to one end of the basal plate 41 (end of
left side 1n FIG. 9) by using a double-sided tape or a
adhesive agent, and lapping the other end of the waste liquid
absorbing pad 61 (end of right side 1n FIG. 9) side over the

end of the downstream side of the specimen developing
layer 21 (end of left side 1n FIG. 9).

Example 2

FIG. 10 shows yet another example of the specimen
analyzing instrument using the specimen supplying tool of
the present invention. In FIG. 10, identical parts to those
shown 1n FIG. 7 are indicated with 1dentical numerals and
symbols. As shown in FIG. 10, the configuration of this
specimen analyzing instrument 30 1s the same as the con-
figuration of the specimen analyzing instrument shown 1n
FIG. 7 except that the cover member 10 further includes a
developing solvent supplying portion 15. The specimen
analyzing mstrument 50 of this example 1s used suitably for
analysis of a liqud specimen using Immuno-Chromato-
graphic Assay (ICA), for example.

Analysis of a liquid specimen using this specimen ana-
lyzing instrument 50 1s explained with reference to FIG. 11.
In addition, 1n FIG. 11, the cover member 10 1s omitted as
a matter of convenience.

First, a liquid specimen 1s introduced to the through-bore
formed on the cover member. The introduced liquid speci-
men 1s supplied to a specimen supplying portion 13' of the
specimen developing layer 21. In addition, the specimen
supplying portion 13' 1s located under the through-bore
formed on the cover member.

Next, a developing solvent 1s supplied to the developing
solvent supplying portion formed on the cover member. As
the developing solvent, for example, tris bufler, phosphate
bufler, acetate bufler, boric bufler, and the like, can be used.
In the developing solvent, a surfactant, a stabilizing agent,
an antibacterial agent, and the like may be added arbaitrarily.
The mtroduced developing solvent 1s supplied to the devel-
oping solvent supplying portion 15' of the specimen devel-
oping layer 21. In addition, the developing solvent supplying
portion 15' 1s located under the developing solvent supplying
portion formed on the cover member.

The developing solvent supplied to the developing sol-
vent supplying portion 135, as shown by the arrow d,
develops to the downstream side of the specimen developing
layer 21 (left side 1n FIG. 11). In this case, a liquid specimen
supplied to the specimen supplying portion 13' develops 1n
the specimen developing layer 21 by the developing solvent.
Herewith, the liquid specimen reaches to a specimen ana-
lyzing portion 16' of the specimen developing layer 21. The
specimen analyzing portion 16' 1s located under the obser-
vation port formed on the cover member.

A reagent 1s arranged 1n the specimen analyzing portion
16'. The reagent reacts with a target component to be
analyzed in the liquid specimen, and a chromogenic reaction
or a color change occurs. Analysis of the liquid specimen
can be conducted by observing the chromogenic reaction or
the color change with visual contact, or by measuring the
same with an optical device such as a spectrophotometer,
and the like, from the observation port formed on the cover
member.

In the upstream side (end of right side 1n FIG. 11) of the

specimen developing layer 21, as shown i FIG. 12, a

5

10

15

20

25

30

35

40

45

50

55

60

65

10

developing solvent receiving pad 62 may be provided. The
developing solvent recerving pad 62 1s composed of a
porous material, and the formation material includes poly-
cthylene, glass fiber, rayon, nylon, paper, cellulose, and the
like. A size of the developing solvent receiving pad 62 1s not
particularly limited. For example, the length 1s 1n the range
of 5 to 200 mm, the thickness 1s 1n the range o1 0.1 to 5 mm,
and the width 1s the same as the thickness of the specimen
developing layer 21.

The developing solvent receiving pad 62 can be formed
by fixing one end of the developing solvent receiving pad 62
(end of night side 1n FIG. 12) on one end of the basal plate
41 (end of right s1de 1n FIG. 12) by using a double-sided tape
or an adhesive agent, and lapping the other end of the
developing solvent receiving pad 62 (end of left side 1n FIG.
12) side over the specimen developing layer 21, for
example. In addition, the other end of the developing solvent
receiving pad 62 (end of left side i FIG. 12) side may be
fixed on the specimen developing layer 21 by using a
double-sided tape or an adhesive agent.

With respect to the specimen analyzing instrument 50
shown 1n FIG. 12, the developing solvent 1s supplied to the

developing solvent supplying portion 15" of the developing
solvent receiving pad 62. A developing solvent supplied to
the developing solvent supplying portion 15', as shown in
the arrow e, moves from the face where the developing
solvent recerving pad 62 and the specimen developing layer
21 come 1n contact with each other to the specimen devel-
oping layer 21. Except for these, analysis of a liquid speci-
men can be conducted 1n the same manner as analysis of a
liguid specimen using a specimen analyzing instrument
shown 1n FIG. 11.

Waste liquid absorbing pad 61 may be arranged on the end
of the downstream side of the specimen developing layer 21

(end of left side 1n FIG. 12). The waste liquid absorbing pad
61 15 as described above.

INDUSTRIAL APPLICABILITY

With respect the specimen supplying tool of the present
invention, structure 1s simple, and a liquid specimen and air
bubbles do not remain within a through-bore for mntroducing
a specimen. Therefore, the specimen supplying tool of the
present invention and the specimen analyzing instrument
using the same can be preferably used for detection, quali-
tative analysis, and quantitative analysis of a specific sub-
stance contained 1 whole blood, serum, plasma, saliva,
urine, spinal fluid, and the like, and can be used in the field
of clinical examinations, biochemical examinations, and the
like. Further, the purposes are not limited, and these are
applicable 1n a wide field.

The mvention claimed 1s:

1. A specimen analyzing strument, comprising

a specimen supplying portion;

a specimen analyzing portion; and

a specimen developing layer,

wherein:

the specimen developing layer i1s configured to allow a
liqguid specimen to develop from an upstream side of
the specimen developing layer to a downstream side of
the specimen developing layer,

the specimen supplying portion 1s formed on the upstream
side,

the specimen analyzing portion 1s formed on the down-
stream side,
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the specimen supplying portion 1s incorporated 1n a cover
member of the specimen analyzing instrument by cast-
Ing,

the specimen supplying portion 1s configured to supply
the liquid specimen to the specimen analyzing instru-

ment, and

the specimen supplying portion comprises:
a substrate and

a through-bore provided in the substrate, where the
through-bore comprises a specimen intlow port and
a specimen outflow port, where the specimen inflow
port 1s one opening ol the through-bore and the
specimen outtlow port 1s another opening of the
through-bore, and
where the specimen supplying portion further comprises
a portion projecting from only part of a marginal part
of the specimen outflow port provided as an extension
of the specimen outtlow port toward the direction of
movement of the specimen and perpendicularly down-
wardly from a bottom portion of a lower surface of the
substrate, and
the specimen developing layer 1s arranged so that the
longitudinal direction of the specimen developing layer
1s parallel with the lower surface of the substrate, and
when the liquid specimen 1s introduced from the specimen
inflow port to the through bore, and the introduced
liquid specimen 1s discharged from the specimen out-
flow port and supplied to the specimen analyzing
istrument, the liquid specimen 1s drawn to the projec-
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tion portion, led by the projection portion, and supplied
to the specimen analyzing instrument,
wherein the liquid specimen moves from upstream to
downstream 1n the specimen analyzing instrument, the
projection portion 1s formed on the upstream side of the
marginal part of the specimen outflow port, and the
projection portion i1s not formed on the downstream
side of the marginal part of the specimen outtlow port,
and
wherein the upstream side of the specimen developing
layer 1s at one of the specimen developing layer 1n the
longitudinal direction and the downstream side of the
specimen developing layer 1s at the other end of the
specimen developing layer 1n the longitudinal direc-
tion.
2. The specimen analyzing mstrument according to claim
1, wherein a bore diameter of the specimen nflow port 1s
longer than a bore diameter of the specimen outflow port.
3. The specimen analyzing mstrument according to claim
1, further comprising a developing solvent supplying portion
on the specimen developing layer upstream side relative to
the specimen supplying portion, wherein the liquid speci-
men develops 1n the specimen developing layer by a devel-
oping solvent supplied from the developing solvent supply-
ing portion.
4. The specimen analyzing mstrument according to claim
1, further comprising an observation port configured to
observe the specimen analyzing portion from outside.
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